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Aromatic sulfonamide derivatives, their use as enzyme 
inhibitors and pharmaceutical compositions containing them. 



This invention relates to aromatic sulfonamide derivatives, 
especially to benzenesulfonamide-, 4-fluorobenzenesulfon- 
amide-, 5-chloro-1-naphthalenesulfonamide- and 5-isoguino- 
linesulfonamide derivatives. 

This invention particularly relates to aromatic sulfonamide 
derivatives that inhibit Ca 2+ -dependent enzymes and 
proteins such as Phospholipase A2 / protein kinases such as 
Protein Kinase C, and membrane fusion, thereby being a 
valuable drug for the treatment of inflammation, arthritis, 
infarction, nephritis and many other types of tissue injury, 
and provides a process for the preparation thereof. 

The invention further relates to pharmaceutical compositions 
containing these derivatives. 



The invention is defined in detail in the claims. 

A groups in formula I-IV particularly include 
L-phenylalanine, L-alanine, L-proline, L-valine, 
L- tryptophane and L-tyrosine - where the N atom is bound to 
the SO group. 
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When the R x group in fotraula I-IV is hydrogen, then the R 2 S™*P * ben^l, biphenyl or a C 3 or . 
Cg alkylene chain. A 6 membered heterocyclic ring (piperazine) may be fonned through an 
ethylene group and adjacent nitrogen atoms. 
Exemplary benzenesulfonamide derivatives of the invention include: 

(1) N-benzenesulfonyl-L-phenylalanine piperazineamide [referred to as compound J]; 

(2) N-benzenesulfonyl-L-alanine piperazinearaide^referred to as compound 2]; 

(3) N-benzenesulfonyl-L-valine piperazineamide [referred to as compound^; 

(4) N-benzenesulfonyl-L-proline piperazineamide [referred to as compound 4]; 

(5) N-benzenesuIfonyl-L-phen^^^ [referred to as compound 5]; 

(6) N-benzenesulfonyl-L^ [referred to as compound £; 

(7) N-benzenesulfbnyl-L-phenylalanine biphenylamide [referred to as compound 7}; 

(8) N-benzenesulf onyl-L-alanine biphenylamide [referred to as compound 3]; 

(9) N-benzenesuifonyL-L-valine biphenylamide [referred to as compound $}; 

(10) N-benzenesulfonyl-L-proline biphenylamide [referred to as compound Ufl; 

(11) N-benzenesuIfonyl-L-tryptophane biphenylamide [referred to as compound UJ; 

(12) N-benzenesulfonyl-L^tyrosine biphenylamide [referred to as compound 13; 
Exemplary 4-fluorobenzenesuIfonylanude derivatives of the invention include: 

(13) N-(4-fluorobenzenesulfonyI)-L-phenyIaIanine piperazineamide [referred to as compound 13]; 

(14) N-(4-fIuorobenzenesulfonyl)-L-aIanine piperazineamide [referred to as compound 14]; 

(15) N-(4-fluorobenzenesulfonyI)-L-valine piperazineamide [referred to as compound Ifl; 

(16) N-(4-fIuorobenzenesuIfonyl)-L-proIine piperazineamide [referred to as compound 16]; 

(17) N-(4-fluorobenzene$uIfon^ [referred to as compound 17]; 

(18) N-(4-fIuorobenzenesulfonyl)-L-aIanine biphenylamide [referred to as compound 1*0; 

(19) N-(4-fluorobenzenesulfonyl)-L-vaIine biphenylamide [referred to as compound JjQ; 

(20) N-(4-fIuorobenzenesulfonyl)-L-proIine biphenylamide [referred to as compound flfl; 
Exemplary 5-chloro-l-naphthalenesulfonamide derivatives of the invention include: 

(21) N-(5^6ro-l-naphthalenesuIfonyI)-L-phenyIaD^ piperazineamide [referred to as 
compound 21]; 

(22) N-(5<MoK)^naphthrienesulfon^^ [referred to as compound 22]; 

(23) N-(5<Moro-l-naphthdenesu^ [referred to as compound 23]; 

(24) N45^moro-l-naphthaIenesulfonyi)-L-alanine piperazineamide [referred to as compound 24] ; 

(25) N-(5^oro-l-naphthalenesu^ [referred to as 
compound 25]; 

(26) N-(5^Woro-l-naphthalenesulfonyl)-L-phenyIalanine biphenylamide [referred to as compound 

20; 

(27) N-(5^oro-l-naphthalenesulfonyI)-L-aIanine biphenylamide [referred to as compound 27]; 

(28) N-(5-chloro^l-naphthalenesulfonyI)-L-valine biphenylamide [referred to as compound IS]; 

(29) N-(5-diloro-l-naphthatenesulfonyI)-L-proIine biphenylamide [referred to as compound 22]; 

(30) N-biphenyio-chloro-l-naphthalenesulforumide [referred to as compound 20]; 
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Exemplary S-iscxjuixiolinesulfonylamide derivatives of the invention include: 

(3D N-(5-isoqiimolinesuIfonyl)-L-phenylalaiiine piperaaneamide [referred to as compound 3J]; 

(32) N-(5-isoqtunolinesulfonyl)-L-valine piperazineamide [referred to as compound 321; 

(33) N-(5-isoquinolinesulfonyl)-L-proline piperazmeamide [referred to as compound 22]; 

(34) N-(5-isoquinolinesiilfonyl)-L-alarune piperaaneamide [referred to as compound 243: 

(35) N-(5-isc<iumolinesuifrayl)-L-phenyl^ [referred to as 
compound 35]; 

(36) N-e-isoqumolixiesuIfcaiyO-I^phenylala^ brphenylamide [referred to as compound 26]; 

(37) N-(5-isoquinolinesuIfonyl)-L-valine biphenylamide [referred to as compound 27]; 

(38) N-(5-isoquinolinesuIfonyl)-L-proline biphenylamide [referred to as compound 3jfl; 

(39) N-6-isoqumolmesulfonyl)-L-alanine biphenylamide [referred to as compound 221: 

(40) N-6-isoqumoIinesulfonyl)-D-prolmebiphenylanu [referred to as compound 4fi]; 

(41) N-biphenyl-5-isoquinoUnesulfomjmide [referred to as compound 41]; 

(42) N-benzyl-5-isoquinolinesulforamide [referred to as compound 42]; 

The acid addition salts of the derivatives I-£ 12-1S, 21-25 and 21-2S according to this invention 
are pharmaceutical^ acceptable non-toxic salts and can be prepared by conventional methods. 
Suitable examples of such pharmaceutical^ acceptable acid addition salts include the salts of 
inorganic adds such as hydrochloric acid, hycirobromic acid, phosphoric acid and sulfuric acid; and 
the salts of organic acids such as acetic acid, citric acid, tartaric add, lactic acid, succinic acid, 
fumaric add, maleic add, methanesulfonic add and p-toluenesulf onic add 
The benzenesulfonamide - and the 4-fluorobenzenesulf onamide derivatives of formula MI can be 
prepared in accordance with the following equations: 



S0 2 AN .. 



VI R 3 = H 

R, - F 



wherein A is a part of an amino acid, Rj is a hydrogen atom. R 2 is a biphenyl group and R 3 i 
* hydrogen or a fluor atom; 
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or 




wherein A is a part of an amino acid, % is a hydrogen atom and R 2 a C 3 or C 6 alkylene chain; 
Rl and R 2 are linked directly to form a piperazine ring. R 3 is a hydrogen or a fhxor atom and J 
protective groin?. 

Derivative V can he prepared as follows: ■ 



♦ AA 



SO a A 



IX 



wherein AA is an amino acid and R 3 is a hydrogen or a fluoratom. 

The naphtfaalenesttlfonylamide derivatives of formula III can be prepared in accordance to the 
following equations: 




AN 




0 2 AN 



XI 



III 



wherein A is a part of an amino acid or a single bond. R]. is a hydrogen atom and R 2 is a biphenyl 
group; 
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wherein A is apart of an amino acid, Rj is a hydrogen atom and R2 a Cg alkylene chain; or Rj and 
R2 are linked directly to form a piperazine ring. X is a protective group. 
Derivative XI can be prepared as follows: 



XAA ♦ HN - XAN — AN 

XIV VI XV XI 



wherein AA is an amino acid, R x is a hydrogen atom. R 2 a biphenyl group and X a protective 
group. 

Derivative XII can be prepared as follows: 



XAA ♦ HN ■ XAN — AN 

^R 2 X ^R 2 X 

XIV VII XVI XII 



wherein AA is an amino acid, R x is a hydrogen atom and R 2 a C 6 alkylene chain; or R x and R 2 
linked directly to form a piperazine ring. X are protective groups. 
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Hie isoquinolinesulfonamide derivatives of formula IV can be prepared in accordance to the 
following equations: 




S0 2 CI ♦ AH^ 



XVII XI 




SOjAN 



IV 



wherein A is a part of an amino add or a single bond, R x is a hydrogen atom and R 2 a phenyl- or 
Kphenyl group; 



or 




S0 2 Cl ♦ AN 



^R 2 X 



XVII 



XII 




/ R 1 

S0 2 AN ' IV 

^R*X 



CWL= carboxy benzyl 
BOC= t-butoxycarnoiiyl 



whereinAisapartofananunoadd.R 1 isahydrogenatomandR 2 a 
are linked Meetly to form a piperazinermg. Xis a protective group. 

Exemplary compounds of formula V include N-benzenesulfonyl-L-phenylalanine. N- 
berizenesiaTonyl-L-alanine, N-faenzenesulfonyl-L-valine. N-benzenesulfonyl-L-prolme, N- 
beiizenesuIfonyl-L-tiyptophane andN-benzenesulfony^ 

phenylalanine, N-(4-fluombenzenesiiIfcmyl)-L.aIanine, N-C^fluorobenzenesulfonyD-L-vahne, N- 
(4-fluorobenzenesulfonyl)-L-proline. 

Exemplarycompoundsof formula Vrmdude4-anunobiphenyland4-aniinobenzyl. 

Exemplary compounds of formula VII include N-CBZ-piperazine, N-BOC-l>dIanmiohexane and 

N-CB Z- 1 3-diaminopropane. 

Exemplary compounds of formula XI include L-phenylalanine biphenylamide, L-alamne 
biphenylamide, L-valmbiphenylam^^^ 

Exemplary compounds of formula XII include L-phenyklanine-N-CBZ-piperazineamide, L- 
alaflme-N-CBZ-piperazineamide. L-valine-N-CBZ-piperazineamide and L-phenylalanme-N-BOC- 
1,6-diaminohexaneamide. 
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The reaction between the compound of formula V and the compound of formula VI, 
respectively VII is best carried out in presence of dicyclohexylcarbodiimide 
(DCC) and a reaction medium like dimethylformanu.de (DMF) or dioxane; i-hydroxy- 
benzotriazole is used to avoid racemization. 

The amount of the compound of formula V preferably is the same as of the compound of formula 
VI or VII. 

The amount of DCC is preferably about 1 to 5 equivalents and more preferably 1 to about 2 
equivalents for each mol of the compound of formula V. 

The amount of 1-hydroxybenzotriazole is preferably about 1 to 5 equivalents and more preferably 
1 to about 2 equivalents for each mol of the compound of formula V. 

The reaction between the compound of formula V and VI respectively VII can be carried out 
typically at a temperature of about -lO'C to about 60*C and preferably from about O'C to 30*C 
The reaction time which can be employed is typically about lh to about 24h and preferably from Ih 
to about 5h. 

The method of obtaining the compounds of formula I and II from VIII may vary depending upon 
the protective group of X selected, generally known methods can be employed in this mvention. 
For example when the protective group of X is an alkyloxycarbonyl group such as t- 
butoxycarbonyl, the desired products can be obtained by hydrolysis with an acid. When the 
protective group of X is an arylraethyloxycarbonyl group such as benzyloxycarbonyl, the desired 
compounds can be obtained by hydrogenation or hydrolysis with an acid. 
The reaction between the compound of formula X and XI respectively XII is best carried out in 
presence of an acid acceptor. Exemplary acid acceptors which can be employed include alkali metal 
compounds such as hydroxide, bicarbonate or carbonate. e.g. sodium hydroxide, potassium 
hydroxide, sodium bicarbonate, sodium carbonate, potassiumcarbonate and tertiary amines such as 
triethylaraine and pyridine. 

In general the reaction is carried out in presence of a reaction medium. Exemplary reaction media 
which can be employed include ethers, such as dioxane or THF and halogenated hydrocarbons 
such as CHCI3 and CH 2 Cl2- 

The amount of the compound of formula X preferably is the same as of the compounds of formula 
XI or XII. 

The amount of the acid acceptor employed is preferably about 2 to 5 equivalents and more 

preferably about 2 to 3 equivalents for each mol of the compound of formula X. 

The reaction between the compound of formula X and XI respectively XII can be carried out 

typically at a temperature of about 10'C to about 60*C and preferably at 20*C to 30*C. 

The reaction time which can be employed is typically about lh 10 about 24h and preferably from lh 

to about 5h. 

The method of obtaining the compound of formula III from XIII can be carried out under the same 
conditions as the reaction from the compound of formula VIII to the compound of formula I and II. 
The reaction between the compound of formula XVII and XI respectively XII can be carried out 
under the same condition as the reaction between the compound of formula X and XI respectively 
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XH except that the amount of the compound of formula XVII preferably is 0.9 equivalents of the 
compound of formula XI respectively XII and mat the reaction temperature is preferably of about 
O'CtoSO'G 

It has now been found that the derivatives of formula I-IV (and their pharmaceuticaUy acceptable 
salts if applyable) have pharmacologically and biochemically interesting properties such as 
Phosphoupase A 2 G?LA 2 ) inhibition activity. The effect of the derivatives of fonnula I-IV of tins 
invention on PLA 2 can be proved in vitro by taking-bovine pancreatic PIA 2 . l-stearoyl-2-[C J- 
amchidonyl-l-phosphatidylcholine and CaCl 2 and adding a derivative of the formula I-IV resulting 
in inhibition of the PLA^ When for example N-(5^oro-l-raphthalei^ 
1.6Kiiarninohexaneainide. Le. compound 25 was added and a complete inhibition was designed 
100%, the concentration which would bring about an inhibition of 50%. Le. IC 50 was ©7uM. 
The following examples illustrate the present invention in more detail, but they are given for 
iliustrative purposes only and are not to be construed as limiting the invention. 

Synthesis of the Precursors 

Example 1 

Equimolar amounts of O-benzyl-L-tyrosine and benzenesulfonyl chloride were mixed in IN NaOH 
(200 mol %) and stirred for 2h. After 0.5k the desired compound precipitated. The solution was 
adjusted to pH 2 with. 2N HC1 and filtered. The precipitate was washed several times with H 2 0, 
dried in vacuo over P 2 0 5 and crystallized to yield the desired compound PL 
Substantially the same procedure as described above was repeated except that L-tryptophane was 
used in place of the L-tyrosine derivative to give P2. 

The yields of the reactions and the analytical data of the two compounds are given in table 1. 
Example 2 

Equimolar amounts of L-phenylalanine and p-fluorobenzenesulfonyi chloride were mixed in IN 
NaOH (200 mol %) and stirred at 60'C for 2h. The solution was adjusted to pH 2 with 2N HC1 and 
extracted with EtOAc. The organic phase was dried over MgSO* filtered, evaporated and the 
residue crystallized to yield P3. 

Substantially the same procedure as described above was repeated except that L-alanine (->P4). L- 

valine (-»P5) and L-proline C->P6) were used in place of ^phenylalanine. 

The yields of the reactions and the analytical data of the different compounds are given in table 1. 
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P?caffipte3 

To equimolar amounts of N-t-BOC-L-phenylalanine and 4-aminobiphenyI in DMF (ca 0.5M) 1- 
hydroxybenzotriazole (150 mol %) was added. The mixture was cooled to 0 # C and DCC (110 mol 
%) was added in one portion. After stirring for lh at O'C and Ih at 25*C the reaction mixture was 
filtered and the DMF evaporated in vacuo. The' residue was taken up in EtOAc (ca 0.1M) and 
washed subsequently with saturated NaHC0 3 solution, 2N citric add and H 2 0. After drying over 
MgSO^ filtering and evaporation the residue was crystallized. 

The compound obtained above was dissolved in CH 2 a 2 (ca 0.4M) cooled with ice and the same 
amount of TFA added. After lh the solvents were evaporated and the residue crystallized: P7. 
Substantially the same procedure as described above was repeated except that N-t-BOC-L-valine 
(-»P8) was used in place of the L-phenylalanine derivative. When N-CBZ-L-proline was used as 
starting material the deprotection was done by overnight hydrogenation with H 2 , 10% Pd/C in 
EtOH HP9). In case of N-t-BOC-L-alanine the free amine was obtained after evaporation'of the 
solvents and stirring the residue with saturated NaHC0 3 solution (~»P10). 
Hie yields of the reactions and the analytical data of the different compounds are given in table 2. 

Example 4 

Basically the same procedure as in example 3 except that N-CBZ-piperazine [1] and N-BOC-6- 
aminohexane were used in place of 4-aminobiphenyl. In case of N-CBZ-piperazine N-t-BOC 
protected amino acids and in case of N-t-BOC-6-aminohexane N-CBZ protected amino acids were 
used. 

Deprotection of the N-t-BOC group was done as described before with TFA/CH 2 C1 2 at 0 # C 
(-»P11,P12,P13,P14) and of the N-CBZ group with H 2 . 10% Pd/C in EtOH (-»P15,P16). The free 
amine was dissolved in acetone, equimolar amounts of oxalic acid in acetone added, the precipitate 
filtered and crystallized. 

The yields of the reactions and the analytical data of the different compounds are given in table 2. 
Synthesis of the Compounds 



To equimolar amounts of N-benzenesulfonyi-L-phenylalanine [2] and N-CBZ-piperazine [1] 
DMF (ca 0.5M) l-hydroxybenzotriazole (150 mol %) was added. The mixture was cooled to 0 
and DCC (110 mol %) was added in one portion. After stirring for lh at 0*C and lh at 25*C i 
reaction mixture was filtered and the DMF evaporated in vacuo. The residue was taken up 
EtOAc (ca 0.1M) and washed subsequently with saturated NaHC0 3 solution, 2N citric acid a 
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H 2 0. After drying over MgS0 4 . filtering and evaporation of the solvent the residue was 

SS^^SLw *- °' 1M >' 10%^C (10 weighty 

added and stirred overnight in a H 2 atmosphere. The reaction mixture was filtered over ceUte and 
the pH of the solution adjusted to 2 with cone. Ha Evaporation'of the solvent yielded a white 
residue which was crystallized: I. 

Substantially the same procedure as described above was repeated except that N-benzenesulfonyl- 
L-alanine Ht-tt N-benzenesuIfonyl-L-valine [4]{->PI8 and N-penzenesulfonyl-L^roIme 
[5](-»P19 -»4) were used inplace of N-benzenesulfonyl-I^phenylalanine. 
The yields of the reactions and the analytical data of the different compounds are given in table 3 
(intermediates) and table 4and 8 (compounds). 

pxample 6 

Basically the same procedure as in example 5 exeeptthat N-t-BOC^mmohexane (-*P20 ->ff or 
N^Z-arninopropane ffift+FU -><) were used in place of N-CBZ^iperazme. Deprotection of 
the N-t-BOC group was done with TFA/CH 2 C1 2 at O'C and of the N-CBZ group with H 2 . 10% 
Pd/CinEtOHas described before. 

The yields of the reactions and the analytical data of the two compounds are given in table 3 
(intermediates) and table 4 and 9 (compounds). 



f.Yampt&7 

To equimolar amounts of N-benzenesulfonyl-L-phenyto 

0 5M) 1-hydroxybenzotriazole (150 mol «) was added. The mixture was cooled to O'C and DCC 
(ilO mol %) was added in one portion. After stirring for lh at O'C and Ih at 25'C the reaction 
mixture was filtered and the DMF evaporated in vacuo. The residue was token up m EtOAc (ca 
0.1M) and washed subsequently with saturated NaHC0 3 solution, 2N citric add and H 2 0. After 
drymgoverMgSO^fflterfrgandevapo^ 

Substantially the same procedure as described above was repeated except that N-benzenesulf onyl- 
L-alanine [3]<-»S). N-benzenesulfonyl-L-valine MH2), N-benzenesulfonyl-L-proline [5](-»liD 
and N-benzeijesuIfonyl-L-tryptophane P2 (-11) were used in place of N-benzenesulfonyl-L- 

phenylalanine. . . M 

The yields of the reactions and the analytical data of the different compounds are given in table 

4,10,11 and 12. 
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Examples 

Basically the same procedure as in example 7 except that O-benzyl-N-benzenesulfonyl-L-tyrosine 
PI was used in place of N-benzenesulfonyl-L-phenylalanine (-»P22). 

The compound obtained above was dissolved in p-dioxane/H 2 0/HOAc 15:1:1 (ca lOmM), 10% 
Pd/C (10 weight %) added and the mixture stiried-overnight in a H2 atmosphere. The reaction 
mixture was filtered over celite and the solvents evaporated in vacuo. The residue was crystallized: 

XL 

The yields of the reactions and the analytical data of the two compounds are given in table 3 
(intermediate) and table 4 and 10 (compound). 

Example 9 

To equimolar amounts of N-p-fluorobenzenesulf onyl-L-phenylalanine P3 and N-CBZ-piperazine in 
DMF (ca 0.5M) 1-hydroxybenzotriazole (150 mol %) was added The mixture was cooled to 0*C * 
and DCC (110 mol %) was added in one portion. After stirring for lh at O'C and lh at 2TC the 
reaction mixture was filtered and the DMF evaporated in vacuo. The residue was taken up in 
EtOAc (0.1M) and washed subsequently with saturated NaHCC>3 solution, 2N citric acid and H2O. 
After drying over MgS0 4 , filtering and evaporation of the solvent the residue was crystallized: 
P23. 

The compound obtained above was dissolved in abs. EtOH (ca 0.1M) 10% Pd/C (10 weight %) 
added and the mixture stirred overnight in a H 2 atmosphere. The reaction mixture was filtered over 
celite and the pH of the solution adjusted to 2 with cone. HC1. Evaporation of the solvent yielded a 
white residue which was crystallized: 12- 

Substantially the same procedure as described above was repeated except that N-p- 
fluorobenzenesulfonyl-L-alanine P4 (-»P24 -»14), N-p-fluorobenzenesulf onyl-L-valine P5 (-»P25 
-»15) and N-p-fluorobenzenesulfonyl-L-ptoline P6 (->P26 -»I6) were used in place of P3. 
The yields of the reactions and the analytical data of the different compounds are given in table 3 
(intermediates) and 5 and 13 (compounds). 

Example 10 

To equimolar amounts of N-p-fluorobenzenesulfonyl-L-phenylalanine P3 and 4-aminobiphenyl in 
DMF (ca 0.5M) 1-hydroxybenzotriazole (150 mol %) was added. The mixture was cooled to O'C 
and DCC (110 mol %) was added in one portion. After stirring for lh at O'C and lh at 25*C the 
reaction mixture was filtered and the DMF evaporated in vacuo. The residue was taken, up in 
EtOAc (ca 0.1M) and washed subsequently with saturated NaHCC>3 solution, 2N citric acid and 
H 2 0. After drying over MgS0 4f filtering and evaporation of the solvent the residue was 
crystallized: 12- 
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Substantially the same procedure as described above was repeated except that N-p- 
fluomberaenesul^yl-L-alamne P4 HIS). N-p-fluotobenzenesuIfonyl L-valine P5 H12) and N- 
p-fluorobenzenesulfonyl L-proline P6 H20) were used in place of P3. 

Tie yields of the reactions and the analytical data of the different compounds are given m table 5 
and. 14. 

Example 11 

Toaconcenrratedsoluti^ 

amount of 5-chloro-l-naphthalenesuIfonyI chloride [7,8] was added and the suspension stirred for 
3h. Acidification with cone. HC1 to pH 2. extraction with CH^ (3x). washing of the organic 
phase once with brine, drying over MgSO* filtering and evaporation of the solvents in vacuo 
yielded a residue which was purified by flash chromatography on silica gel (solvent system 

hexane/EtOAc Id). ^, 
The compound ofatainedabove was dissolved in abs. EtOH (ca 50mM) 10% Pd/C (10 weight %) 
iddedzniteu^estkredforltejsZiiKzttmosptiere. The reaction mixture was filtered over 
celite. the solvent evaporated in vacuo, the residue purified by flash chromatography on silica gel 
(solvent system CH 2 Cl 2 /MeOH 5:1) and crystallized: 1L 

Substantially the same procedure as described above was repeated except that the amine PI2 

(_»22) 2 P13 (-»23) 3 or P14 (*-»24) 4 were used in place of the amine PI1. 

The yields of the reactions and the analytical data of the different compounds are given in table 6 

and 15. 

Pvample 12 

To a concentrated solution of the amine P15 in t*iioxane and lNNaOH(200moI%)anequunolar 
amount of 5<hloro-l-naphthalenesulfonyl chloride was added and the suspension stirred for 3h. 
H 2 0 was added and the mixture extracted thrice with CH 2 C1 2 . The organic phase was washed 
once with H 2 0. dried over MgSO* filtered and the solvents evaporated in vacuo. Hash 
chromatographv on silica gel (solvent system hexane/EtOAc 1:2) yielded the pure intermediate 
which was dissolved in CH 2 C1 2 (ca 50mM) and the same volume of TFA added After lh the 
solvents were evaporated in vacuo, the residue dissolved in a small volume of and the pH of 
the solution adjusted to 8 with solid NaHC0 3 . Extraction with four portions of CH 2 CI 2 /MeOH 3:1, 
washing of the organic phase with H 2 0. drying over MgS0 4 , filtering and evaporation of the 
solvents in vacuo vielded a compound which was purified by.flash chromatography on silica gel 
(solvent system CH 2 CI 2 /MeOH/concNH 3 20:2:1) and crystallized as HCl-salt 2g. 
The yield of the reaction and the analytical data of the compound are given in table 6 and 16. 

3solv«msv*an for^intcnnclu^he^^Ac 1**1™ s^uan fori! H 
4 Solvent system for the intawediate hexuic/ErOAcl:* no chromatography w»5 rxxesarv for J 
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Example 13 

To a concentrated solution of the amine P7 in THF and IN NaOH (200 mol %) an equimolar 
amount of 5-chloto-l-naphthalenesuIfonyl chloride was added and the suspension stirred for 3h. 
H 2 0 was added and the mixture extracted thrice with CH 2 C1 2 . The organic phase was washed once 
with H 2 0, dried over MgSO^ filtered and the solvents evaporated in vacuo. Flash chromatography 
on silica gel (solvent system hexane/EtOAc 4:1) and crystallization yielded the pure compound 26, 
Substantially the same procedure as described above was repeated except that the amine P10 
(-»27)5 was used in place of the amine P7. 

The yields of the reactions and the analytical data of the two compounds are given in table $ and 17. 
Evample 14 

To a concentrated solution of the amine P8 in p-dioxane was added IN NaOH (200 mol %). The 
precipitate partly dissolved after addition of a concentrated solution of an equimolar amount of 5- 
chloro-l-naphthalenesulfonyl chloride in THF. After 15min. the desired compound precipitated. 
After 2h H 2 0 was added and the suspension filtered, the solid dried and crystallized twice to obtain 
the pure compound 28 . 

Substantially the same procedure as described above was repeated except that the amine P9 (-»29) 
was used in place of the amine P8. 

The yields of the reactions and the analytical data of the two. compounds are given in table 6 and 17. 
Example 15 

To a concentrated solution of 4-aminobiphenyI in p-dioxane was added IN NaOH (200 mol %) and 
an equimolar amount of 5-chloro-l-riaphthalenestilfonyl chloride. After stirring for 2h the solvents 
were evaporated in vacuo. The residue was purified hy flash chromatography on silica gel (solvent 
system hexane/EtOAc 2:1) and crystallized to yield M- 

The yield of the reaction and the analytical data of the compound are given in table 6 and 17. 



Example 16 



To an ice cooled suspension of 5-isoquinolinesulfonyl chloride hydrochloride [9] in CH^^ was 
added NEt 3 (220 moi %). To the yellow solution the amine Pll (90 mol %) in CH^b added 
dropwise. After lOmin. the cooling was removed and the stirring continued for 2L The pH of the 
solution was adjusted to 7-8 with a saturated NaHC0 3 solution. The phases were separated and the 
organic phase washed once with H 2 0, dried over MgS0 4 , filtered and the solvent evaporated in 



5 Solvent system for 22: bexane/EiOAc 2:1. 
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vacuo. Flash chromatography on silica gel (solvent system CH 2 CI 2 /MeOH 100:3) yielded a white 
foam. 

A solutioa of the compound obtained above in 25% HBr/HOAc (gnO/mmol) was stirred under ice 
cooIing forSh. After addition of Et 2 0 (<a40nil/mmol) me precipitate to 
a few ml of H 2 0. Hie solution was slightly basified with IN NaOH and extracted, with 
CH 2 a 2 MeOH 3:1 (4x). The organic phase was washed once with H 2 0, dried over MgSO* 
filtered and the solvents evaporated in vacuo. Flash chromatography on silica get (solvent system 
CH 2 a 2 yMeOH/conc. NH 3 20:4:1) yielded a foam which was dissolved in EtOH and treated with 
cotc. HQ to give Ihe salt 3J, 

Substantially the same procedure as described above was repeated except that the amine P12 
(_»22)6.7pi3 (-»3J)andP14 (-»34) 8 - 9 were used in place of thearninePll. 
The yields of the reactions and the analytical data of the different compounds are given in table 7 
and 18. 

Example 17 

To an ice cooled suspension of 5-isoqumoImesulfonyl chloride hydrochloride in OZ£.\ 2 was added 
NEt 3 (220 mol %). To the yellow solution the amine P15 (90 mol %) in CH 2 C1 2 was added 
dropwise. After lOnrin. the cooling was removed and stirring continued for 2L A saturated 
NaHC0 3 solution was added to adjust the pH to 7-8. The phases were separated and the organic 
phasewashedoncewifcH 2 Q.^ 

residue was purified by flash chromatography on sflica gel (solvent system O^Cl^eOH 100:4). 
To the compound obtained above, dissolved in CH 2 CI 2 (ca 50mM) , the same volume of TFA was 
added. After lh the solvents were evaporated in vacuo, the residue dissolved in a very small volume 
of H 2 0 and the pH of the solution adjusted to 8 with solid NaHCOj. The H 2 0 phase was extracted 
with CH 2 Cl 2 /MeOH 3:1 (4x>. The organic phase was dried over MgS0 4 , filtered and evaporated to 
dryness. The residue was purified by flash chromatography on silica gel (solvent system 
CH2Cl 2 /MeOH/conc. NH 3 20:4:1) and crystallized as HQ-salt 3£. 
The yield of the reaction and the analytical data of the compound are given in table 7 and 16. 

pxample 18 

To an ice cooled suspension of 5-isoquinoIinesulfonyl chloride hydrochloride in CH 2 C1 2 was added 
NEt 3 (220 mol %). To the yellow solution the amine P7 (90 mol %) was added dropwise. After 
lOmin. the cooling was removed and stirring continued for 2h. The pH of the solution was adjusted 



crystallized* 

8 Solvent system for the imermcdiaie: CHoCWMeOH 1 005. 

9 & was not purified by flash chromatography but directly crystallized as HCI-salL 
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to 7-8 with a saturated NaHC0 3 solution. The phases were separated and the organic phase washed 
once with H 2 0, dried over MgSO^j, filtered and the solvent evaporated in vacuo. Flash 
chromatography on silica gel (solvent system CI^Clj/MeOH 100:3) yielded a white solid which 
was crystallized to give 3$. 

Substantially the same procedure as described above was repeated except that the amine F8 H32), 
P9 (-43S) 10 , PIO and (+)-P9 (-»40) wot used in place of the amine P7. 

The yields of the reactions and the analytical data of the different compounds are given in table 7 
and 19. 

Example 19 

Substantially the same procedure as described in example 18 was used except that 4-aminobiphenyl 
(JL^^j) 12 4-aminobenzol (-»42) were used in place of the amine P7. 

Hie yields of the reaction and the analytical data of the two compounds are given in table 7 and 19. 
Enzyme Assay 

Phospholipase A 2 (PLA2) activity was measured using bovine pancreatic PLA 2 as the enzyme and 
a sonicated dispersion of l-stearoyl-2-{C 14 ]-arachidonyl-phosphatidylchoIine (56mCi/mmol) as the 
substrate in the following manner [11,12]: 60ng bovine pancreatic PLA 2 was mixed and incubated 
with buffer and inhibitors (lOOmM Tris, pH 8; lOOmM CaCl 2 ; 20mM EDTA, pH 8) at 3TC for 
lOrnin. to allow interaction between the enzyme and the drugs. The substrate (38nCi) in buffer and 
0.3% cholate was added to initiate the reaction which continued for 20miiL at 37"C The total 
reaction volume was 0.1ml. The reaction was stopped by adding 0.1ml of an ice cold EtOH/HOAc 
98:2 mixture. Released aiachidonic acid was separated from the unreacted substrate via thin layer 
chromatography on silica gel (solvent system CHCiyMeOH/H 2 0 14:6:1). The radioactivity of the 
two spots was quantified using a bioscanner. 

Inhibitors were dissolved in buffer 13 and tested in duplicate within each experiment, and each 
inhibitor was tested in at least two experiments. When necessary, inhibitors were dissolved in 
DMSO 14 . The % inhibition at a given concentration was combined for several experiments and the 
IC50 determined from a semilog plot of % inhibition vs concentration. Under the condition 
described the rate of hydrolysis was 20-25% of the substrate being hydrolyzed in absence of 
inhibitors. The results are listed in table 20. 



10 Solvent system for 23 and CHtCIVMcOH 100:2. 

11 Solvent system for 39: ai 2 G 2 fSieQH 100:5. 

12 Solvent system for 41 «nd 42: CHtCIVMcOH 100:2. 

13 0.01ml inhibitor solution were used in these experiments. 

14 0.005ml inhibitor solution were used in these experiments (» 5 vol 95>). 
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ID 


IC 50 

(HM) . 


1 


2) 

promotion 


2 


promotion 3) 


7 


310 


10 


520 


11 


570 


21 


600 


22 


310 


25 


67 


30 


275 


31 


4) 

promotion 


35 


263 


37 


470 


38 




40 


435 


41 


' prbmotioa 51 


43 


190 



" Compounds are only listed if their IC W is Tower than 600^iNL ' 

Z} Promotion of the hydrolysis rate at lOOmM: 138% of the value in 

absence of an inhibitor. * 

3 ' Promotion of the hydrolysis rate at lOOmM: 125% of the value in 

absence of an inhibitor. 

4t Inhibition at IOOjiM: 70.1%, at 300ptM 54.0%. 
51 Inhibition at lO^iM: 31.6%, at lOOuM 28.3%. 
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CLAIMS 



1 . Aromatic sulfonamide derivatives of the formula 



/ R1 

z-so 2 -a-nC I 

wherein 

Z is phenyl, naphthyl, (5)- or (8)-isoquinolyl, 
possibly substituted by halogen 
A is a single bond or 

an amino acid group where the N atom of the amino acid 
group is bound to SO2 and its carboxyl group to the N 
atom of the above identified general formula 
R-l is hydrogen, and 

1*2 is biphenyl, a C 2 to C g alkylene group; or is 

phenyl if Z is neither naphthyl nor chloronaphthyl, 
and A is not a single bond; or 
oc R„ and R 0 together form the piperazine ring. 

2o 1 c 

and its pharmaceutical^ acceptable non-toxic acid 
additional salts with inorganic or organic acids. 



30 



20 



35 
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So 

1 



2. Derivatives of claims 1 having one of 
the formulas 

* 




wherein 

A, and have the meaning as defined in claim 1 , 
Y is F, CI, Br, being the same or different, and 
n is 0, 1 or 2. 
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3. Derivatives of claim 1 or 2, 

wherein A is the L-phenylalanine, L-alanine, L-proline, 
L-valine, L- tryptophane or L-tyrosine group. 

4. Derivates of claim 1 or 2, 

wherein A is the L-phenylalanine, L-alanine, L- valine 
or L-proline group. 



5. Derivates of claim 1 or 2, 
wherein A is the L-phenylalanine group. 

6. Derivates of any of the preceding claims, 
wherein 

Rl is hydrogen, 
R2 is biphenyl. 

7. Derivates of any of the claims 1 to 5, 

wherein R and R together form the piperazine ring. 
20 1 2 

8. Derivates of any of the claims 1 to 5, 
wherein 

R-l is hydrogen, and 
25 R 2 is Cj or alkylene. 

9. Derivates of any of the claims 1 to 5, 
wherein 

A is a single bond 
30 R-\ is hydrogen, and 

R2 is biphenyl. 



35 



WO 93/05014 PCT/EP91/01678 

5& 



10. Derivates of any of claims 2 to 5 with formula III, 
wherein 

Y is F or CI in 5-position 
n is 1 

R«j is hydrogen r and 
R 2 is biphenyl* 



10 



15 



25 



30 



1 1 . Derivates of any of claims 2 to 5 with formula IV, 
wherein 
Y is hydrogen 
n is 0 

R| is hydrogen, and 
R 2 is biphenyl. 



12. Use of the compounds of any of the preceding claims in- 
cluding the derivates of formula I f wherein A is a 
single bond, 2 naphthyl or chloronaphthyl , 1^ hydrogen, 
and Ro phenyl t 

20 2+ _ , . 

as inhibitors of Ca - dependent enzymes and protexns. 

13. Use according to claim 12 as inhibitors of 
Phospholipase Ag and protein kinases • 



14. A pharmaceutical composition for use as claimed in any 
of the claims 12 and 13 with pharmaceutical! y accep- 
table non- toxic addition salts including the salts of 
inorganic acids, namely hydrochloric acid, phosphoric 
acid and sulfuric acid; and the salts of organic acids 
namely citric acid, tartaric acid and methanesulfonic 
acid. 
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